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      Foundations


2 Eco-Industrial Park Foundations 

The eco-industrial park concept is based upon several fields of research and practice that have emerged in the last decade, including industrial ecology, cleaner production, and sustainable urban planning, architecture, and construction. These fields contribute to the broader movement to demonstrate the principles of sustainable development in policy and concrete projects. New patterns of inter-company relationships and organization design offer an additional support for the EIP concept.

Familiarity with the principles of these foundations for planning EIPs will help your development team plan an effective project. View them as complementary to traditional development principles and practices, not as a substitute. 

2.1 Cleaner Production and Industrial Ecology

Indigo Development developed the eco-industrial park concept in the early 90s with the explicit objective of demonstrating in specific places the benefits of industrial ecology to developers, companies locating in industrial parks, and host communities. Industrial ecology seeks to find the appropriate balance between environmental, economic, and social needs of a system. Cleaner Production is a field of research and practice that overlaps with industrial ecology in many ways. Proponents of cleaner production and industrial ecology clearly share a breadth of purpose and similar objectives. The Journal of Cleaner Production has produced two industrial ecology issues, demonstrating this common vision. (Journal of Cleaner Production 1995 and 1997). Many papers in The Journal of Industrial Ecology deal with basic CP themes, such as life-cycle analysis or efficient design of production processes. So we will discuss the basic dimensions of these two disciplines, their similarities, and what makes them distinct. Throughout this Handbook we offer specific examples of their application. Here we will consider IE and CP as the foundations for such application. 

2.1.1 Cleaner Production 

The definition of CP used by the United Nations Environment Program and the United Nations Industrial Development Organisation is:

“Cleaner production is the continuous application of an integrated preventive environmental strategy applied to processes, products, and services to increase overall efficiency and reduce risks to humans and the environment. The three classes of objectives CP seeks to achieve are: 

· Production processes: conserving raw materials and energy, eliminating toxic raw materials and reducing the quantity and toxicity of all emissions and wastes.

· Products: reducing negative impacts along the life cycle of a product, from raw materials extraction to its ultimate disposal.

· Services: incorporating environmental concerns into designing and delivering services.” (Evans and Stevenson 2000)

At the policy level, CP encourages government to work through five types of instruments for shaping the environmental behaviur of industry:

· Regulation, as when the permit of a firm to operate depends on meeting environmental standards, and failure to do so incurs financial or criminal penalties;

· Voluntary Programs, such as regulators engaged in an interactive dialogue with firms with an emphasis on sharing and dissemination of information and expertise;

· Market-Based Instruments, such as in the use taxes, tariffs, subsidies and other such methods to shift the financial calculations of firms toward environmentally beneficial decisions; and 

· Transparency, through which public awareness of the dangers of pollutants plus ready access to required reporting by firms on their discharges creates public pressure on the firms to reduce their discharges. 

· Information and Education, such as public health education that creates awareness of the risks to human health from pollutants. (Evans and Stevenson 2000)

Cleaner Production initiatives, such as the ADB technical assistance project that is the context for preparation of this Handbook, tend to focus on development of policy and institutional capacity. In Thailand, for instance, a CP project’s objectives and mission are described as, 

“The overriding objective . . . is to strengthen Thailand's capacity for environmental management at the regional level. Special focus will be given to the promotion and dissemination of cleaner production (CP) principles and practices. The specific objectives are to (i) strengthen the capacity of Ministry of Science, Technology and Environment (MOSTE) regional offices, in cooperation with local government, private sector and NGOs to undertake their mandate through practices appropriate to local conditions; and (ii) strengthen the capacity of MOSTE's Center for Transfer of Cleaner Technology (CTCT) to promote CP, and to support the operations of the regional offices as end disseminators of CP technology and practices.” (www.adb.org, TA AOTA: THA 32442-01)

This high level program will create the knowledge and capacity required by government to support developers and industries in adopting CP practices. This is very complementary to the place-based strategies of eco-industrial park development. By working through the concrete issues that a park manager or developer must address to create a home for industry, the EIP process becomes a proving ground for innovations from the higher level CP policy and capacity development process. In turn the EIP process provides practical guidance to the policy level. 

For instance, the Industrial Estate Authority of Thailand  (IEAT) is launching a major eco-industrial estate initiative, with four estates selected as pilot sites. The Authority will be seeking to achieve many Cleaner Production objectives through this initiative, including efficiency of resource use, reduced emissions to all media, utilization of factory by-products, resource recovery, and effective management of hazardous materials. In time, each of the pilot sites will act as the focal point for an area-wide eco-industrial network, seeking to share learning with each site’s customers and suppliers outside the estate. 

There is a strong potential for synergy between IEAT’s industrial ecology initiative and the CP capacity development project funded by ADB. At each step, the Authority and its industrial estates will need clear channels of communication to and receptive personnel in the Ministry of Science, Technology, and Environment and other ministries. They will need policy changes, training programs, research, and technology transfer to support their efforts to become EIPs. Their requests and suggestions will help the CP capacity development to achieve full relevance for the industries it seeks to impact. The IEAT base in industrial ecology can probably also help expand the range of what the CP Center ultimately includes in its offerings. 

Some Principles of Industrial Ecology
The word ‘industrial’ is used here to also denote service and construction, not just manufacturing industries.  

Connect individual firms into industrial ecosystems
· Close loops through reuse and recycling.

· Maximize efficiency of materials and energy use.

· Minimize waste generation.

· Define all wastes as potential products and seek markets for them.

Balance inputs and outputs to natural ecosystem capacities
· Reduce the environmental burden created by releases of energy and material into the natural environment.

· Design the industrial interface with the natural world in terms of the characteristics and sensitivity of the natural receiving environment.

· Avoid or minimize creating and transporting toxic and hazardous materials  (when needed; synthesize locally).

Re-engineer industrial use of energy and materials.

· Redesign processes to reduce energy usage.

· Substitute technologies and product design to reduce use of materials that disperses them beyond possibility of recapture.

· Do more with less (technically called dematerialization).

Align policy with a long-term perspective of industrial system evolution.

The above principles were adapted from Tibbs 1992. We add the following:

Design industrial systems with awareness of the social and economic needs of local communities. 

· Optimize local business and job development opportunities.

· Offset impacts of industrial development on regional systems through investments in community programs, as needed.



Industrial Ecology Defined

If we accept the claim of some industrial ecologists that industrial ecology is “the science of sustainable development,” (Allenby and Graedel 1994, Lowe 1998) this claims a broader span of research and practice than CP usually seeks to effect. Perhaps the design and development of eco-industrial parks is the strongest demonstration of this breadth. EIPs require integration of engineering, architecture, urban planning, business management, real estate development, finance, landscape design, ecology, economic development, information systems design, and many other disciplines. The strong place-based focus of EIP design contrasts with the policy and sectoral focus of many CP initiatives. EIP policy requirements can inform the design of CP’s policy recommendations. Both are essential components of the transition to a sustainable economy and complement each other quite well. 

Our working definition of “Industrial Ecology” is that it is an approach to managing human activity on a sustainable basis by:

· Seeking the essential integration of human systems into natural systems;

· Minimizing energy and materials usage;

· Minimizing the ecological impact of human activity to levels natural systems can sustain.

Its objectives are:

· Preserving the ecological viability of natural systems.

· Ensuring acceptable quality of life for people;

· Maintaining the economic viability of systems for industry, trade and commerce;

Our broad understanding of industrial ecology as the science of sustainable development underlies our recommendations in this Handbook for eco-industrial park development. We envision EIPs as sources of a many benefits to their local communities as well as industrial facilities designed with great sensitivity to their natural settings. Since 1994 this embedding of eco-industrial park projects in sustainable community development has been a hallmark of the field. In turn, EIPs have become one of the most common concrete applications of industrial ecology. 

2.1.2 Industrial Ecosystems

One popular theme of industrial ecology is that design of industrial systems can, to some extent, be modeled upon ecosystems. In 1989 Robert Frosch and Nicholas Gallopolous  (at that time General Motors research executives) recommended that “. . . the traditional model of industrial activity—in which individual manufacturing processes take in raw materials and generate products to be sold plus waste to be disposed of—should be transformed into a more integrated model: an industrial ecosystem. In such a system the consumption of energy and materials is optimized, waste generation is minimized and the effluents of one process . . . serve as the raw material for another process.” (Frosch and Gallopoulos 1989) 
While there is potentially great value in this approach of designing by analogy to natural systems, most of the efforts have been naive and full of cliches. Relatively few industrial ecologists have written of “industrial ecosystems” with much insight into how ecosystems actually function. We hear too often that the waste of one organism becomes the food for another and little more. Fortunately a major effort to apply the ecological metaphor resulted in a conference in 2000 sponsored by the University of Florida, School of Construction. In this meeting ecologists, industrial ecologists, architects, and construction researchers worked to understand the systems of building design and construction as analogues to ecosystems. The book resulting from this conference, Construction Ecology, (Kibert 2001) is a valuable resource for developers, architects, planners, and building contractors working on eco-park projects. (Chapter 8 has more information on this publication.) 

Ecosystems in nature demonstrate many strategies beyond consumption of “waste” that are relevant to industry and to designers. For instance: 

· The sole source of power for ecosystems is solar energy. 

· Concentrated toxic materials are generated and used locally.

· Efficiency and productivity are in dynamic balance with resiliency. Emphasis on the first two qualities over the third creates brittle systems, likely to crash.

· Ecosystems remain resilient in the face of change through high bio-diversity of species, organized in complex webs of relationships. The many relationships are maintained through self-organizing processes, not top-down control.

· In an ecosystem, each individual in a species acts independently, yet its activity patterns cooperatively mesh with the patterns of other species. Cooperation and competition are interlinked and held in balance. 

Industrial ecologists propose that sustainable industrial systems will better reflect such strategies. They will more closely resemble an ecosystem than a machine or even a computer, the dominant metaphors that have guided design in the last century. This suggests that designers of eco-industrial parks (and their individual plants) could increase the viability and resilience, as well as the efficiency, of their projects by seeing them as industrial ecosystems. 

This analogic approach of industrial ecology may be most useful when practiced in terms of ecosystem dynamics and interactions. Rather than simply drawing isolated principles from ecology, designers can model ecosystems to create more effective complex industrial systems. Ecosystems are tested viable systems, evolved over millennia. They have great resilience in the face of challenges. Insights into how they maintain viability could help create and improve industrial systems in both financial and environmental terms. 

The process would involve a dialogue between industrial system designers (at the appropriate level) and an ecosystem researcher, comparing notes . . . laying out models side by side . . . asking “how does nature handle this issue we're stuck with in our Bangalore operation?” For instance, in planning a resource recovery EIP (see Chapter 6) a developer could recruit an interdisciplinary team including ecologists expert on decomposition, civil and ecological engineers, entrepreneurs in resource recovery, policy-makers, and business managers. They would model the total pattern of 'recycling' in one or more specific ecosystems while building a model of recycling in industrial and consumer systems. Typical questions in the inquiry would be: 

What do the ecosystem dynamics in natural decomposition suggest for integration of recycling technologies into a more unified system? 

What are the principle strategies for breaking down and reusing materials in natural systems that could inspire new processes for recycling society’s wastes? 

What are major energy expenditures in natural decomposition processes? How do they balance between different parts of the process? What does this suggest about the energy requirements of resource recovery parks?

How do the specific roles of organisms and interactions among them suggest new technical innovations and their interrelations? Are there promising specific biological processes not now utilized in recycling and treatment?

How are the processes of decomposition integrated with the productive processes in ecosystems? What implications does this have for industrial systems of production and consumption? 

2.1.3 Guidance from Nature in Setting Objectives

Up to the present, objectives for environmental performance of public and private industrial operations have largely been set by law and regulations written to protect separate domains of nature, such as water, air, oceans, etc. The objectives industry then sets are fragmented and sometimes mutually contradictory. They do not stem from a systemic understanding of the environment the laws aim to protect. Regulated objectives are just beginning to take into account the global impacts of human activity apparent in the last 15-20 years. 

Industrial ecologists seek to form a more immediate connection between objective setting and a systems awareness of natural needs and constraints. IE emphasizes an active role for industry in this process, working in collaboration with government, researchers, and citizens. (See Chapter 7 for detail on policy, regulations, and objective setting.)

2.1.4 Three Applications of Industrial Ecology in EIPs

We offer three examples that illustrate how the systemic framework of IE can help EIP development teams solve significant problems in the development and management of industrial parks: tenant recruitment, hazardous materials management, and greenhouse gas reductions. Major Cleaner Production goals are addressed in these examples.

Industrial park recruitment in many Asian countries is heavily focused on large multinational companies producing for export. The local community may gain jobs and contracts for smaller service firms or suppliers, but the local economic benefits are relatively weak and the impacts of development often offset these gains (traffic, pollution, demand for housing, etc.) The community may actually become a less attractive site to teams seeking a location for a new plant. 

A developer who works with the holistic foundation of industrial ecology will find that it suggests ideas for recruitment that are really good business sense. 

· Diversity recruitment rather than solely targeting the same large companies every other industrial park in Asia is trying to attract. (Chapter 4 and 6)
· Create a business incubator that enables new or expanded local companies to succeed. The incubator is itself a tenant that creates new tenants as you build out your park. (Chapter 4) 

· Target emerging industries that help your country become more self-sufficient in energy and materials through technologies for renewable energy, energy efficiency, and resource recovery. (Chapter 6) 

· Work closely with local community leaders as members of a public-private partnership that supports achievement of local business development objectives. (Chapter 3)
· Create a Cleaner Production Center and seek consulting and service firms that improve environmental and financial performance for your park and its tenants.. (Chapter 12). 

All of these elements of industrial park recruitment strategy are based on one of industrial ecology’s most basic assumptions: environmental protection can be achieved in a way that supports business profitability. 

Hazardous materials management is our second illustration of how industrial ecologists approach difficult issues of environmental management. Industry uses tens of thousands of hazardous substances which may be emitted to atmosphere, water, or the ground and which need to be safely handled and disposed of or recycled. A large number of these substances persist in the environment and often accumulate and concentrate as they move up food chains. Policies and regulations dealing with hazardous materials are often poorly designed and enforcement is often under-funded and subject to corruption. Many toxic by-products go to poorly designed landfills or are dumped illegally. Finally, legal liabilities for mismanagement of hazardous materials can be quite costly and even result in criminal charges against company executives. 

Industrial ecology’s systems view suggests designing policies, regulations, and practices for hazardous materials management that set short-term initiatives and innovations in a long-term context. Thus, the planners of covenants, guidelines, facilities, and services at an eco-park would act to: 

· Impact policy at local and national levels to set long-term goals for a cleaner economy and elimination of the highest risk materials (like persistent organic compounds or high impact greenhouse gases).

· Seek policies that encourage adoption by industry of green chemistry products, effective treatment and recycling technologies, and Cleaner Production practices for source reduction and process redesign. 

· Build a Cleaner Production center in the park to provide tenant services and training on toxic use reduction, separation of toxic materials to enable recycling, and basic good housekeeping practices. 

· Work with government and industry to encourage building of state-of-the-art hazardous materials recycling and treatment facilities. In some cases, these could be recruitment targets for your park. 

· Create both incentives and a whistle-blower system for toxic materials collection and transportation companies to prevent illegal dumping.

These actions will help reduce the risks and liabilities of hazardous materials management at the same time that they prepare the way for an industrial system much less dependent on such substances. With this broader framework your design team can better understand the specific policies, services, and facilities needed to help your tenants manage their hazmats. (See Chapter 8 for detail on these issues.) 

A local program for Greenhouse Gas Reductions is our third illustration of industrial ecology at work. EIPs have been an important application of industrial ecology because they are a high leverage point of intervention with industry and communities. Their concentration of industries and channels for communication, learning, and action may enable more rapid change than simply approaching companies individually. This is especially important with a global impact like climate change, which a scientific near consensus attributes to the release of greenhouse gases by industry, transportation, and energy. 

While the global community has been slow to achieve a political consensus on dealing with this crisis, there are already significant opportunities for EIP developers in acting in this area. The most direct potential benefit is the public and private sector funding that may be drawn upon in the financing of eco-industrial parks. (More on these sources in Chapter 5, Financing.) Manfred Klein at Environment Canada describes another significant benefit of reducing GHGs: “In almost all cases, when GHGs are prevented, all other emissions tend to drop dramatically. Cleaner energy choices such as conservation, renewable energy, and cogeneration can address reductions in all pollutants with about the same long term financial costs.” (Klein 1999.) 

Ray Côte, a noted industrial ecologist at Dalhousie University in Canada, is directing a research program on how practices at an existing industrial park in Nova Scotia could reduce or mitigate GHG emissions. The project web site describes its subject thus, “Strategies which will be assessed include vegetation and natural ecosystems as sinks; land use planning and landscaping; building design and construction; transportation management; economic incentives and instruments; and the potential for emissions trading.” (http://www.mgmt.dal.ca/sres/eco-debert.html
)

While we do not yet have results from this Canadian research, we can expand upon this concept to indicate the GHG reducing strategies that could be based in an industrial park. We will summarize such an EIP-based initiative here and present a fuller outline at the end of Chapter 3. The primary areas for action are the industrial park design, programs to improve tenant performance, and collaboration in GHG reductions with the local community and industry outside the park.  

Design of the eco-park infrastructure, landscaping, and buildings could reduce greenhouse gas emissions through passive solar design, energy efficiency, use of renewable energy sources, landscaping to enhance CO2 absorption, use of low-energy water treatment systems, materials systems to support recycling and reuse of water and materials, and transportation infrastructure favoring rail, among many other options. (Chapter 8 discusses all of these options for the physical design of EIP infrastructure and buildings.) 

An EIP can support reductions in tenant GHG emissions through covenants, training, services, and collaborative programs (provided by service companies, a Tenant Association, or a Cleaner Production Center). Some of the key strategies that reduce GHGs are more efficient use of inputs, reduction of the volume of pollution and wastes, utilization of energy, water, and material by-products, use of alternatives to GHG producing chemicals or processes, and employee transportation programs. Recruitment could also target companies with technologies that directly contribute to GHG reductions such as biomass energy generators or plants producing alternatives to GHG chemicals. 

Collaborative programs with local communities and industries would support municipal, residential, commercial, and industrial GHG reduction programs throughout the region. EIP management could enlist government agencies and local universities to create handbooks, toolkits, and competitions supporting CO2 and other GHG reductions. 

This initiative would need to develop a process and tools to monitor and account for all reductions achieved within the eco-park system and in the community. Support for this might come from environmental or energy agencies and universities, who would also track the procedures for financing GHG reductions and for trading credits. While serving a worthy cause, this is action that deserves a cash return to the EIP, its tenants, and its community. 

2.2 Sustainable Architecture, Construction, and Planning 

Another major foundation for EIP development is the greening of architecture, industrial facility design, and construction. Designers in these fields are beginning to apply principles parallel to those of industrial ecology. (See box below and Chapter 8.) The need is great since the ‘built environment’ (buildings and infrastructure) absorbs a large proportion of the planet’s material and energy resources. In energy alone, buildings (heating, cooling, lighting, and other systems) utilize approximately 25% of all energy consumed in the US (Rejeski 1994). The construction and operation of buildings and infrastructure have major impacts on local ecosystems and communities, as well as world-wide effects such as global climate change and depletion of natural resources. 

Fortunately many design strategies such as energy efficiency can cut the costs of operating buildings and industrial facilities, and reduce their environmental impacts. The aerospace corporation, Lockeed, for instance, saves over $300,000 a year on energy in its Building 157, the engineering development and design facility. The key innovation was designing the building to optimize use of daylight. Decreased dependence on electric lights also reduced the size of heating, ventilating and air conditioning (HVAC) systems, further cutting costs and energy use. (Romm 1994). The computer manufacturer, Compaq, estimates it saves close to a million dollars a year through efficient lighting and the systems integration of lighting with HVAC and building design. Notable green office projects like Audubon Society’s retrofitted headquarters building in New York also demonstrate bottom line results from this new approach to design. (See the Audubon case in Chapter 8.)

Some Principles of Sustainable Design and Construction

Apply these principles across time to each stage of a project: development, planning, design, construction, operation, and deconstruction. The bullets suggest a few ways to apply these principles to energy, water, materials, and land resources.

Minimize resource consumption. (Conserve)

· Design for energy efficiency in building design, HVAC systems, and lighting.

· Use passive solar and daylighting features. 

Select materials and design for durability. Maximize resource reuse. (Reuse)

· Redevelop existing sites rather than breaking new ground.

· Reuse construction materials, assemblies, and products.

· Include greywater systems to reuse water.

Use renewable or recyclable resources. (Renew/Recycle)

· Use building materials with recycled content, i.e. tiles with recycled glass.

· Specify woods from sustainable forests. 

Protect the natural environment (Protect Nature)

· Minimize disruption of the natural environment in site preparation and construction.

· Select materials for low impact in their extraction and processing.

Create a healthy, non-toxic environment. (Non-Toxics)

· Select non-toxic materials and equipment.

· Provide fresh air for all occupants.

Integrate building and infrastructure design into the natural and human environments. 

· Landscape the site using native plants of the region and ponds or wetlands to capture stormwater runoff.

· Incorporate features to reduce impact of development on community transportation systems.

Integrate design teams across professional, business, and agency boundaries In applying these principles.

(Architects, engineers, and other designers have created many strategies, technologies, and tools for realizing these principles in buildings and infrastructure. See Chapter 8 for more detail on design options.) The first five principles are based on Kibert 1994a. 


“Optimization implies looking at all the data available about the products or systems (of a building) related to their initial cost, the potential savings in energy and / or benefit to productivity and health of the occupants and the environment over their life-cycle and then incorporating this intelligence into the design solutions. It means having an attitude regarding design as a signal of an intention to ‘invest’, in every profitable sense of the word, in a program that understands: there will be a tomorrow." From the 1994 project description for a new Herman Miller office systems factory, designed by William McDonough + Partners.

Industrial Facility Design

Architects and planners have led the sustainable design initiative first in residential and commercial buildings and new approaches to urban design. The American Institute of Architect’s (AIA) Environmental Resource Guide is a large compendium of principles, guides to practice, and life-cycle analysis of materials. While many of these ideas apply to industrial facilities as well, there is little direct exploration of the unique plant design needs of industry in this guide. The majority of case studies in sustainable design are commercial and office buildings and master planned residential/commercial developments. Generally, architects play a secondary role in designing factories. 

Construction engineering firms such as Bechtel and Flour-Daniels usually play the central role in design of industrial facilities. David Cobb, an industrial ecologist at Bechtel, says that design for energy efficiency is standard operating procedure. This includes co-generation projects and using waste heat as a supply to lower temperature processes (energy cascading). The extent to which CP or pollution prevention plays a role in their projects depends upon the industry and the client. Engineering firms often encourage clients to realize the cost savings possible in eliminating wastes. Cobb and several industrial designers we interviewed indicated there has been no effort in plant design comparable to the AIA’s institutional leadership for sustainable architecture.

Eco-industrial park development can provide an important opportunity for the newly emerging field of sustainable industrial facility design. EIP projects will offer a laboratory for integrating architectural and landscaping innovations with the engineers’ new green approaches in infrastructure, plant, production process, and equipment design. 

Two industrial facility designs illustrate the potential of these new approaches: a Herman Miller office systems and furniture plant in Zeeland, Michigan (designed by William McDonough + Partners and associated firms), and the Ecover soap and household products ecological factory in Belgium. We describe the former in Chapter 8 and the latter in the Appendix. 

2.2.1 Sustainable Urban Planning

Design of eco-industrial parks calls for strong integration into their communities. In the next chapter we discuss the relations of an EIP with its host community or communities. Another level of integration implies broader urban planning. Sustainable urban planning seeks to integrate land use, transportation, waste treatment, and infrastructure into a unified plan optimizing community use of energy and materials and reducing urban sprawl. While seeking a healthy relationship to ecosystems, a sustainable community plan also addresses issues of social and economic equity. 

The necessary interaction of your EIP team with planning agencies may offer an opportunity for your community to adopt principles of sustainability in local and regional planning processes. For instance, when selecting sites for EIPs your design team needs to consider land-use and transportation with local planners. Must your park cover presently undeveloped land or are there brownfield sites that can be redeveloped? Will your site selection add to urban sprawl? How will it impact traffic density? Will the EIP's energy, water and waste infrastructure effectively avoid increasing demand on the public infrastructure? How will new workers attracted to the area affect the housing market? 

Since many industrial park developments in Asia now include employee housing at or near the site, sustainable urban planning practices enable the developer to better integrate this total pattern of land-use. In the US the geographically separate housing tract, shopping mall, and industrial or office park became the source of sprawl, traffic gridlock, and increased pollution. Planners in developing countries have often emulated this model of fragmented land-use. 

New Urbanist planning is the strongest challenge in the US to this dysfunctional style of development. Major planners like Peter Calthorpe. Stefanos Polyzoides, Elizabeth Plater-Zyberk, and Andres Duany have led a return to planning based upon cohesive neighborhoods. These “traditional neighborhoods” are more densely organized than suburbs and integrate housing at various income levels, commercial and office space, and public space. Land-use is organized around walkable neighborhoods and public transportation hubs, to make it easy for residents to avoid using automobiles for most trips. Coffee Creek in Northern Indiana is the first project to propose integration of an eco-industrial park into the master plan for a New Urbanist community. Developers in the Philippines have made the first applications of New Urbanist design in Asia. 

2.3 New Organizational Relationships

When we define an eco-industrial park as a “community of companies” we assume a collaborative model of business. There is a great deal to support this assumption in recent trends for both large and small firms. Many companies, including direct competitors, are recognizing strategic partnering as a key source of competitive advantage. For instance, Canon co-invested with HP in advancing laser printer technology in the 1970s. The company supplies HP with laser print engines but continues to compete in inkjet printers.

Large corporations often ally closely with smaller companies to insure a critical supply or even to conduct research and development. GM has struck deals with electric car manufacturers in order to gain the flexibility and speed of innovation an entrepreneurial venture affords. In 1991 S.C. Johnson, a producer of household cleaning materials, brought environmental excellence into its Partners in Quality program with 70 top suppliers (Schmidheiny 1992). “Supply-chain management” is one term for this collaborative planning between suppliers and customers. 

To prepare for European legislation requiring auto manufacturers to take back their products, Renault and BMW formed a partnership to research disassembly and recycling technology and to share networks of recycling companies (BATE 1992). Automobile and electronics companies have formed similar partnerships for product take-back in Japan. 

Small to mid-size firms are forming alliances variously called value-adding partnerships, flexible networks, or manufacturing networks (Hatch 1991). This form of partnership relies on a hub company that coordinates marketing, and in some cases, research and purchasing for the loosely bound network. Companies in EIPs may be able to draw upon this strategy for managing their business relations. (See Chapter 4 for more information on such value-adding networks.) 

A growing number of companies are contracting to purchase material and energy by-products in one-to-one partnerships. For instance, U.S. Gypsum buys gypsum from utilities (where it is generated in flue gas desulfurization scrubbers) and paper from recycled paper companies for its completely recycled sheet rock (BATE 1992). See Appendix, Supplementary Content, for an extensive list of such exchanges.
An advertisement from Nippon Steel, a major Japanese corporation, expresses this spirit of corporate partnership in explicitly ecological language (using the same term companies at Kalundborg  have chosen to describe their relationship): 

“Symbiosis is one of the natural world's truly beautiful systems.  In reality, this principle of dynamic natural relationships exists not only among plants and animals, it also applies to animals and humans, humans and humans, companies and companies, companies and the environment, humans and the earth. It is this very relationship, expressed in the term "Symbiosis:ism, that is our goal for bringing about better business global partnerships. Through both free competition and harmony, based on a spirit of mutual benefit and trust, Nippon Steel will continue to make these interactions more productive and fruitful for our lives.” 
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Smolenaars, Theresa. 1996. “Industrial ecology and the role of the Cleaner Production Centre.” Industry and Environment, Vol 19 No. 4 UNEP, Paris. www.unepie.org to order

US-AEP. 1999. Place-Based Public Policy in Southeast Asia: Developing, Managing, and Innovating for Sustainability ,US-Asian Environmental Partnership.. www.usaep.org/news/ Go to reports and publications.

Sustainable Architecture and Construction

Cyurbia, internet resources for the built environment http://cyburbia.ap.buffalo.edu/pairc/index.html
Sustainable Architecture, Building, and Culture http://www.SustainableABC.Com/
Kibert, Charles J. 1994a. “Establishing Principles and a Model for Sustainable Construction.”, in Kibert, Charles J., Ed. 1994. Sustainable Construction: The Proceedings of the First International Conference on Sustainable Construction.
Nikken Sekkei Planning, Engineering and Architecture http://www.nikkensekkei.com/phase1/globalf.html
Rejeski, David. 1994. “Industrial Ecology: Metrics, Systems, and Technological Choices.” Figure 6 of a paper presented at 1994 Industrial Ecology Conference presented by National Academy of Engineering. Croxton Collaborative estimates that office and industrial buildings consume this much electricity alone at peak load times.( National Audubon Society and Croxton Collaborative, Architects. 1994. Audubon House. John Wiley & Sons. New York. Page 27.)

Romm, Joseph J. 1995. Lean and Clean Management: How to Boost Profits and Productivity by Reducing Pollution. New York: Kodansha International. Lockeed, pp 96-7 Compaq, pp 65-6

Newman, Peter. 1999. Sustainability and Cities: Overcoming Automobile Dependence. Island Press, Washington DC and Covelo, California 

Forum: Habitat in Developing Countries http://obelix.polito.it/forum/welcome.htm
Architecture Asia  http://www.architectureasia.com
See also resources in the Chapter 8.

Sustainable Urban Planning

The American Planning Association offers services and publications to support local planners in learning about sustainable communities. www.apa.org APA bookstore http://www.planning.org/bookstore/default.asp
Calthorpe, Peter and Fulton, William. 2000. The Regional City: Planning for the End of Sprawl. Island Press. Washington DC and Covelo, California. 

Congress for the New Urbanism http://www.CNU.org for information on membership, online and print publications, and events for planners, architects, and other design professionals.

Human Settlements in Asia, Gateway site to urban planning and management practices in Asia. Hosted by Urban Management Centre, Asian Institute of Technology, Thailand.   http://www.hsd.ait.ac.th
New Urban News, an independent newsletter on New Urbanism www.newurbannews.com
New Organizational Relationships

Schmidheiny, Stephan. 1992. Changing Course. The MIT Press, Cambridge, MA.  p. 217-220.

BATE. 1992. “Renault and BMW Sign Recycling Coop Agreement,” and “US Gypsum Producing 100% Recycled Wallboard at Indiana Plant,” Business and the Environment October 1992.

1992. Business and the Environment. October, pg 9.
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